Transmembrane signalling systems in the brain of patients with Parkinson's disease.
The clinical efficacy of dopamine (DA) replacement therapy for patients with Parkinson's disease (PD) depends on the preservation of postsynaptic DA receptors and their intracellular signalling mechanisms in the striatum long after degeneration of the nigrostriatal DA pathway. DA activates adenylyl cyclase (AC) and phospholipase C (PLC) via the D1 receptor, and inhibits through the D2 receptor, thereby regulating the production of intracellular second messengers, cyclic adenosine 3',5'-monophosphate (cAMP), 1,2-diacylglycerol (DAG) and Ca2+. Recent advances in molecular biology have made it possible to monitor the intracellular signal transduction cascade following receptor activation by various transmitters. The authors review the literature addressing this issue, summarized as follows: (1) striatal D1 and D2 receptor densities remain constant, at least in treated and non-demented patients; (2) DA-sensitive AC activity appears to be increased in the putamen of treated patients, although this remains to be confirmed; (3) levels of cAMP-dependent protein kinase (PKA) are normal in non-demented patients, consistent with unchanged levels of DARPP-32 (dopamine- and cAMP-regulated phosphoprotein of M(r) 32,000); (4) levels of Ca2+/phospholipid-dependent protein kinase (PKC) and of inositol 1,4,5-trisphosphate (InsP3) receptor also remain unchanged in non-demented patients; (5) the above three second messenger sites as well as densities of D1 and D2 receptors are decreased in the striatum of demented PD patients (PDD). We tentatively conclude that postreceptor signalling function is intact in the striatum of non-demented PD patients and that there is a clear difference between non-demented patients and PDD, i.e. striatal dopaminoceptive neurons are affected in PDD.